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Overview Technology Innovation: Technical Accomplishments:
* There is a critical need for wireless EV charging systems Benefits of Polyphase wireless Charging System > This project is a new start
in the range of 50 kW | | | | |  [—PraseA | » Accomplishments prior to project inception: ORNL

- Phase B

PhaseC | successfully completed 50 kW proof-of-concept demonstration [1]
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* Single-phase wireless electric vehicle (EV) charging
technology has the following challenges to scale
for 50 kW [1].

— Increased magnetic field emissions

— Sub-optimal surface power density | .Power evel S0 kW
— Increased weight and volume Eff|<:|en<:y.(dc.-’ro—dc) 75 7%
. ORNL polyphase wireless power transfer technology Tme Magneftic airgap 150 mm
offers best-in-class power density erd reduced emissions | - BT Suct Specific power (receiver) 3.65 kW/kg
suitable for 50 kW wireless EV charging. Single-phase WPT Systems olyp Gse. ysS ems Power density (receiver0 195 kKW /m?
Objectives - Single-phase systems “pulse”  ° Hsedrffc?r“ﬂg fmogne’nc
- To develop and validate a vehicle integrated 50 kW POWET ACTOSS the airgap . Plk? ° k:'%nsder p.lowe;l » - n |
polyphase wireless charging system to meet the ’ LQW space;hmegveroge I os"e.s II © .CT:OT'.S dfn =S | o
design specifications of Stellantis vehicle platform. utilization since fields clecincal excirarion
osclillate between peak * Much higher power
— values and zero density-improved
Increased magnetic field . .re .
emissions - Higher ripple currents space-fime uftilization
» Lower current ripple {/ASEmSss I S Vst
oo - o i Challenge: SOA polyphase systems does not consider ORNL coupler prototype, power electronics inverter CAD
power coll weight volume . ' . . model and prototype, and waveforms at 50 kW
mutual inductance due to cross-coupling leading to
Increased thermal challenge subopﬁmal iuning.

Mitigation: ORNL tuning methodology accounts for and
cancels out the spurious effects of cross-coupling.

Challenges arising due relying on increasing primary
transmitter current only to scale output power

Tasks and Timeline
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vehicle

* Vehicle, guidance and infegrated
specification for infegration optimized

e Key driver for WPT s’rondords/ polyphase

e Polyphase WPT fechnology
e Fundamental knowledge
and capabillities in high
power WPT 50 kW

Task 1 and 2 : Complete design
of electromagnetic couplers and Task 3 and 4: Complefe - Task 4 and 5: Complete laboratory Task 5 and 6: Complete
A

and adoption of WPT wireless EV

charging
i « Guidance and specification on vehicle integration and control and communication for battery management system

system
e Advisory role on best
practices to increases TRL
level
el N « Support with final vehicle integrated validation S
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power electronics meeting fabrication and benchfop testing of polyphase WPT system Implementation of confrol and
Stellantis specifications for characterization of polyphase and power electronics integration communication and perform final
misalignment tolerance and couplers and power electronics. with Stellantis vehicle. vehicle integrated testing.

power level

Collaboration and Co-ordination

* Project lead
OAK RIDGE |. Design, development, and laboratory validation of 50 kW polyphase wireless charging system including WPT couplers, resonant

o 1 L °
National Laboratory network, and power electronics
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